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From the very beginning of 90th years of the last century reflectometry has attracted attention as a non-perturbing method for plasma micro turbulence diagnostics in tokamaks providing a possibility for turbulence level and frequency spectrum determination in a simple experimental geometry. In order to improve the fluctuation reflectometry wave number sensitivity a more sophisticated correlative technique, using for probing simultaneously different frequencies was proposed [1]. The data interpretation in this technique is based on the hypothesis of high measurements localization. In essence, it is similar to that used in probe correlation method where the signal cross-correlation function (CCF) is identified with the turbulence CCF. Unfortunately according to strict theoretical analysis, both numerical and analytical [2] and [3], this assumption is incorrect; nevertheless as it is shown in the present paper it is possible to reconstruct the turbulence spectra using the RCR experimental data. For this purpose the 1D analytical theory of fluctuation reflectometry (including RCR) is finalized and, in particular, the problem of scattering efficiency singularity saturation at small radial wave numbers is solved. 

Despite the fact that fluctuation reflectometry theory has been developed for a long time the problem of singularity saturation in back scattering efficiency dependence on fluctuation wave number in one-dimensional model which was discovered in [1,4] is not solved yet. Though the singularity saturation in the case of sinusoidal fluctuation was shown in two-dimensional model [5] at inverse system wave number but corresponding formulas are bulky and do not allow to derive a simple one-dimensional limit. At the same time radial correlation reflectometry from the physical point of view is one-dimensional and it is desirable to develop appropriate maximally simplified theoretical model that is impossible without solution of singularity problem.

In the present paper the fluctuation reflectometry one-dimensional theory is expounded.  The singularity saturation problem is solved and general formula which describes both back scattering and forward scattering efficiency is derived. The expression obtained is used in the RCR theory. Based on the analytical expression for the RCR CCF obtained, a method for the turbulence spectra reconstruction is proposed. A code which computes back scattering efficiency, the reflectometry signal, RCR CCF and reconstructs plasma turbulence wave number spectra is developed. Examples of successful radial wave number spectra reconstruction are given. Possibilities of a further procedure improvement are discussed.    
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